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ABSTRACT ‘ ‘ ' , ,

_ The United States Training and Employment Service

_General Aptitude Test Battery (GATB), first published in 1947, has
been included in a continuing program of research to validate the
tests against success in many different occupations. The GATB
consists of 12 tests which measure nine aptitudes: General Learning
Ability; Verbal Aptitude; Numerical Aptitude; Spatial Aptitude; Form
Perception; Clerical Perception; Motor coordination; Finger
Dexterity; and Manual Dexterity. The aptitude scores are standard
scores with 100 as the average for the general working population,
and a standard deviation of 20. Occupational norms are established in
terms of rinimum qualifying scores for each of the significant
“aptitude measures which, when combined, predict job performance.
Cutting scores are set only for those aptitudes which aid in
predicting the performance of the job duties of the experimental
sample. The GATB norms described are appropriate only for jobs with
content similar to that shown in the job description presented in
this report. A description of the validation sample is also included.
(AG) : : ‘
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Summary

The General Aptitude Tost Battery, B-:IOOZA, was adminigtered to a snmplo of
62 mon employod as Units Mochanic 5-00.020 at the Sylvania Eloctric Products,
Montoursville, Pennsylvania. The criterion consisted of rank order suporvi-
sory ratings. On the basis of the statistical and qualitative analysis of
. the data, Aptitudes G-Intelligence, K-Motor:- Coordlnation, and M-Manual
Dextority wore seleoted for inclusion in the test norms.’

GATB Norms for :/ﬂf-vv}yﬁ S fui X0 - G i
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Tablo I shows, for B-1001 and. B-lOOZ the minimum aOOOptablo score for each
aptitude included in the test norms for SIS TTE R G ity

%, . ' - TABLE I

ol

Minimum Acceptable Scores on B-100l1 ﬁhd‘B-iOOZ for 4.,y 0v §—133

~“

B-1001 ~ - " : _ B=1002
: Minimum Acceptable ; : - IMinimum Acceptable
Aptitude | Tests Aptitude Score Aptitude [:Tests Aptitude Score
¢ «|cB-1-E| - 8 6. {Part 3 | 80
CB-1-I _ - Part 4 | -
CB-1-J| | : ~ }Part s _
CB-1-G| - 75 7 K |Part 8 " 180
- joB-1-x} - - i 1 |
M cB-1-M| 95 M |part 9, 90
CB-1-N S | Part 10 .
' ‘ 4

‘Effeotlveness of Norms

The data in Table IV indicaﬁb that 9 of the 17 poor workers, or~53 percent-uw
of them; did not achieve the minimum scores established as cutting scores. on
. the recommended. test norms, This shows that 53 percent of the poor workers
would not huve been hired if the recommended test norms had been used in the
' gselection procoess. Moreover, 33 of the 41 workers who made qualifylng test '
acores, or 80 peroent, were good workers.:’ :
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TECHNICAL REPORT
Problem -

This study was ccnduoted to deéerm1ne the best combination of aptitudes and -

_ minimum scores to bé used as norms on the General- Aptltude Tost Battery for
- the oooupation of Faiuwus s K L e, B :

Sampleo
The General Aptitude Test Battery, B-1002A, was administered during the

_ period October 3-10, 1957 to 55 men employed as /- i s7s40s by the

Sylvanla Electric Produot . Montoursville, Pemmsylvania. Of the 55 work-~
ers tested, three were eliminated from the sample; two beoause of age and

one was not employed as a Units Hechanic.- Thug, the final sample consis ted

of 52 men.
Workers are not hired frmm out31de the company for this job except in rare
instances. On-the-gob $raining is given by the supervisore. The minimum

" training time for inexperienced workers is estimated to be 36 months, and

6 months for workers with some - experience. No special training records are

kept on traineoes,

Men are upgraded from lower level mechanical jobs to Units Mechanic.
Qualified workers may be promoted to supervisor. Workers must pass a
physical examination, and the company desires workers with a high sohool
cducation or its equivalent. The company oonducts an exit 1nterV1ew when-
ever an - employee terminates his employment.

Table -II shows. the means, s%anderd dev1ations,;ranges; and'Pearson product-

moment correlations with the criterion for age, education and experience.

TABLE II‘ o ‘ ST

Means (M), Standard Doeviations (&), Ranges, and Pearson Produot-Moment
Gorrelatlons with the Criterion (r) for Age, . Education and

: ‘ o Dxperlenee
. , LTI S
‘ - N = 562
M | o |Range { r
Age (years) 3 'ef37.3? 7.2:| 25254 | =.408%%
Education (years) 2 10.7 ) 1.7} T-12 { .320%
'Experience (months) . 6342 31.8 11—162 107

ok Signlficant at the .01 level
.o Signiflcant at *he .05 level
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The nogative correlation betweon agoe and the criterion and the positivo
AU correlation between educntion and the critorion may indicato a bims on

the part of the suporvisors in favor of the ycunger workers who probably

have moro education, or it mny indiocails thnt the youngor workers with moro

oducation tond to bo moro proficiont on tho job. No significant corrola-

tion oxists between expericnce and the criterion. Tho data in Table II

indicate that this sample is suitable for test development purposes with

" reaspooct to age, education, and experienos.

IITI. Job Description

Job Title: s vr 20 prn S
~Job Summary: Sets up and maintains in operation, automatic lamp-making machines
such as stem machines, exhaust machines, sealex machines, basing machines and
transfer unitse. Starts machine by pressing buttons to start drive motors and
obscerves operation of machines. Reads and analyzes production and statistical
reports for evidenoe of shrinkage. Makes necessary adjustments and/or repairse
Computes production loss from shut down versus scrap loss from machine defects
and determines need for additional repairs. Stops machine by pressing buttons
to stop drive motors and closes valves to extinguish gas flames.,

4

Viork Performed: Sets up automatic lamp machinest Attaches required size arms,

sockets or levers for size lamp to be made, following oral instructions, blue-

prints, and a memory of required sequence of aotions-and flow of heat! Attaches
or adjusts head (2 buldb holder which oarries one lamp at a time past the flame

or other part of the machine) parts with wrenches. Checks locations of parts of

heads with plug or feeler gauges, and presses jog switoh to make sure of free

movement, taking care to keep hands and tools in clear. 'Attaches micro and

wafer sw1tohes with hand tools along path of workpleces so missing pieces or

. Jammed feeds will be automatically indioated by bells Fills flux oups and solder

and wire spools and threads solder and wire through guides manually.

- 7" Starts maohiness Presses buttons to start drive motorse Turns valve hand~
wheels to supply gas, air, and oxygen. Lights gas flames with topers and adjusts
valves to get correct flame color and slize or %o get oorreot solder flux color as
rindication of heat. Compensates for different distanoes{between heat applica-
_tions for A and B series of heads where necessary by adjusting valves so approxi-
mately equal temperatures are reaohed at point of solder applioation.

2 Observes operation.of maohinesz‘ Listens to machines to deteot maladjustment or
breakage. Smells and feels: solenoids of solenoid valves to- detect ones which
stick. Looks for oraoks in lamps, for lamps riding crooked in heads- or for

. bases which do not rise high enough.u Listens for bell indicating jem of bases
in conveyor from syntron (part feeding machine) Watches for accumulation of
sorap whioh might get in’ gears or otherwise interrupt ‘production or be a safety
hazard. Measures lacquer line of bulbs with gauge to determine whether internal
laoqyer is too far down.‘ Watohes - gas flames. for changes caused by fluctuations
in supply pressure and turne handwheels to restore flamea to proper dimension
and Oolor. ¥ : o . T

‘\)".‘“: L:
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Ronds aud anolyzes produotlon'and statistical roports accurately for evidonce
of shrinkage. From thesn roports dotormines possiblo location end type of
malfunction to be rectiflod. ¥Mnkoo neccessary adjustmeonts and/br repairae.

/
Computos production loas from shutdown versus gorap loss from machine dofocts:s
Adds time for-Ffun-off, time for restart, and estimated time for part loss re-
placemont and multiplies sum by production per minute to compute production
loss from shutdovn., Estimatos numbor of scrap lamps to be produced before
somo other shutdown reason will provide an opportunity for repair or replace-
mont. Decides from available evidence and past experience whother to stop
machine. :

Stops machines Presses*buttons to stop drive motors and closes valves to
extinguish gas flames.

.

Iv. Exporimental Battory

“All the tests of the GATB, B-1002A, were administered to the sample group.

Ve Criterion . )
The criterion consisted of rank order ratings made by the first line
supervisor. The supervisor rated all of the workers, in rank order, Septem-
ber 20, 1957 and rerated them, in rank order, November 4, 1957 The rank
order ratings were converted to linear scores and a Pearson product-moment

" correlation coefficient was computed between the two sets of ratings. The
obtained correlation coefficient was .86. The linear scores for the two
sots of ratings were averaged.  The final oriterion conaisted of the
averaged linoar scores, : B : ‘

VIe Statistical and Qualitdtive Analysis

Ae Statistical Analysis*

Table III shows the means, standard deviations, and Penrson producte
moment correlations with the oriterion for the aptitudes of the GATB.
The meesns and standard deviations of the aptitudes are comparasble to
general working population norms with a mean of 100 and a standerd
deviation of 20. : . .

. - ,
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TABLE III

Moans (M), Standard Deviations (o), and Pearson Product-Momont Correlations
with the Criterion (r) for the Aptitudes of the GATB

PR A NN O R 2
N = 52
 Aptitudos M o r
G-Intolligonco 100.1 | 12.8 124
V-Verbal Aptitude 1 96.8 | 12,6 ) -.05%
N-Numerical Aptitude 98.6 | 1545 «228
S-Spatial Aptitude 97.2 | 15.6 }! - 023
P-Form Percoption 94.6 13.7 232
Q=Clorical Porception | 95.8 12,8 o 445%*
K-Motor Coordination 96.5 | 13.4 | +388%%
F-Finger Dexterity 102.4 | 14.9 177
M-Mamual Dexterity 111.2 | 20.2 . 050

#% Significent at the .0l level

The highest mean scores in descending order of magnitude were obtained
for Aptitudes M, F, and G. All the aptitudes, except Aptitude M, have
standard deviations of less than 20. For a sample of 52 cases, corre-
lations of .354 and .273 are significant at the .01 level and the .05
level of confidence,: respectively. Aptitudes Q and K correlate signifi. .
cantly with the critfrion at the .01 level. £ ‘

B. Qualitative Analysié: } "” : -

The statistical results were interpreted in the light of the job analysis
datae The job analysis indicated that the following aptitudes measured
by the GATB appear to be important for this occupation.

_ Intelligence (G) -~ required to set up machines, to make determinations
- and judgments regarding the cause of defective production, to undere

. stand and interpret reports and instructions, and to understand the

. operating principles of the machines used. -

Spatial Aptitude (S) and Form Perception (P) - necessary to read
B%ueprinfs,?or machine set-ups amd to inspect lamps during various-
stages of operation. S o
Motor Coordination (K), Finger Dexterity (F), and Manual Dexterity
‘ — hecessary for turning, positloning, adjusting, an gering.
" hand tools and other accessories, for manually threading solder and
wire through guides, and for quickly turning valves, hand wheels,
"levers, etc., to make necessary adjus tments with minimum loss of

-,
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C. Solection of Test Norms:

Bnased on the qu&ﬁ%iﬁﬂtivo and qunlitativé ovidence cited above, Aptitudes
G, X, F, and ¥ warranted furthor consideration for inclugion in tho tost
norms. The evideonce for each of these aptitudes is indicated below.

B

Significant _ Importance
Relatively Correlation Indicated by
Aptitude Hirh Moan with Criterion Qualitative Analysis
G X X
K X X
F X X
M X X

Although Aptitudes S and P appeared to be important on the basis of tho

job annlysis data and Aptitude Q had a significant correlation at tho .Ol-
level with the oriterion, these aptitudes were not considered further, for
inclusion 'in the norms because there was no other qualitative or quanti-
tative ovidénce ofivsignificance.

Various combinations of Aptitudes G, X, F, and M, with appropriato 3
outting scoreswere seleoted as trial norms. The relationship betweon

each set of trial norms and the oriterion (dichotomized as indicated in
soction VII)was determined. :

A comparison of the results showed that norms consisting of G-80, K-80,
- and M-90 for B-1002 and equivalent norms of G-85, T-75 and M-95 for
B-1001 had the best selective efficiency.

In test development studies an attempt is made to develop a set of norms
such that the cutting score for each aptitude included in the norms will
bo set at a five-point score level close to one standard deviation below
the aptitude mean of the experimental sample. Adjustments of cutting
goores from one standard deviation below the mean are made to effect bet-
ter selective efficiency of the norms. 1In this study the aptitude outting
scores are each within 5 points of one standard deviation below the apti=-
‘tude mean of the sample. ‘ , '

o

VII. Concurrent Validity of Norms '

" For the purpose of computing'fhe tetrachoric correélation coefficien® between
the test norms and the criterion and applying the|Chi Square test, the crite-
_ rion was dichotomized by setting a criterion critical score of 4le This ro-

~sulted in 17.of the workers, or 33 percent of the sample, being placed in the
low criterion groupe.” ‘ . ‘ ‘ pat ‘

Tt

Table IV shows the relationship between test norms comsisting of Aptitudes G,

X, and M with critical scores of 80, 80, and 90, respectivoly, and the dichoto-

mized criterion for rutrs, 774K C7r.592 .o Workers in the high oriterion

group have been designated as "good workers" and those in the low criterion

O group as "poor workers.," - . o Do : o '
£1{U: . ‘ s o . g ;:\ "j ﬁ?.‘ K
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) 'TABLE IV

Relationship bolwoon Tost MNorms Conulstlng off Aptitudes G, K, and M
with Critical Scores of 80, 80, and 90, Recpoctlvol}', and

the Critorion for - .+, .../ K o
"N = 52
S Non-Quolifying | Qualifying i
o Tost Scores | Test Scores |1°v®l
Good Workers 2 33 35
Poor Workers 9 8 17
Total 11 ' TS § . b2
rtot = /%3 : %% = 12.601
Crtet = .25 “ p/2 &, - .0005

The data in the above table indloate o 31gnifioant relationship between the
test noms and the criterion for the sample.

VvIiI. Conclusions

;

On the basis of mean oooreé, correlations with the criterion, job analysis
data, end their combined selective efficiency, Aptitudes G, K, and M with
minimum scores of 80, 80, and 90, respectlvcly, are recommended as.B-1002

norms for the ocoupation of yy <« vrriye 172 $v% ‘e The equlvalent B-lOOl
norms consist of G-85, T-76, and M-95. '

IX. Determination of Occupational Aptitude Pattern

~ When the specific test norms for an occupation include three aptitudes, only
those occupational aptitude patterns which include the seme three aptitudes
with cutting scores that are within 10 points of the cutting scores estab-
lished for the specific norms are considered for that occupation. The only

" one of the existing 23 occupational aptitude patterns which meets these cri-
teria for this study is OAP-21 which consists of G-80, K-90, and M~80 for
B-1002 and G-85, T-85, and M-80 for B-100l. The selective efficiency of
OAP-21 for this sample was determined by means of the tetrachoric correlation -
technique. = A tetrachoric correlation of .60 with a standard error of .23 was .
-obtained, which indicates a significant relationshlp between OAP-21 and the
oriterion for this experimental sample. The proportlon of +the 'sample screened
out by OAP-21 was +33, which is within the requlred renge of <10 to «60.

Therefore, it is reoommended that OAP-21 be used in oounsellng for the ocou-
pation of. ' l—7/&1'>f-7“7,¢-/’ ( 74 25/0 ‘. .
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